ensuring appropriate oral health care. Children who are affected with dental caries at an early age often have the most severe disease occurrences and unfortunately continue to be at considerable risk for future disease. 6, 7 This study used data collected from a longitudinal, prospective study with the aim of developing and validating a caries risk assessment tool to be used in medical settings to identify young children at highest risk for developing dental caries. The objectives of this article are to (a) compare parents' perceptions of how well they do in taking care of the infants' teeth and/or gums versus how well they do in taking care of the infants' medical health and (b) determine factors associated with parental perceptions of how well they do in taking care of the infants' teeth and/or gums.
Methods
The principal investigator (M.F.) and the Data and Clinical Coordinating Center (DCCC) are located at the University of Michigan School of Dentistry (Ann Arbor, MI). The DCCC provides a central secure data management system that is responsible for storing all the data from the clinical sites. The three clinical sites are located at Duke University (Duke) (Durham, NC), Indiana University (IU) (Indianapolis, IN), and the University of Iowa (UI) (Iowa City, IA). Institutional review Board approval was obtained at all 4 universities. Each site was charged with oversampling particular subgroups as part of their recruitment process. For example, the recruiters in Iowa expressly sought to identify, recruit, and study pairs of a parent and infant from rural communities, while Indiana emphasized recruiting African American pairs. This resulted in significant differences in race/ethnicity by site as well as differences in age and income by site. Recruitment of participating pairs (primary caregiver and infant) and baseline collection visits were initiated in November 2012 and completed in March 2014.
Pairs were eligible to participate if the infant was 9 to 15 months of age at the time of the baseline visit, the primary caregiver was the legal guardian and could speak English or Spanish and believed that he or she would be able to participate in the study longitudinally, and the infant did not have a history of major systemic disease, including epilepsy or congenital heart disease, and would allow examination of the oral cavity. The definition of a primary caregiver was the individual who resided with the infant and most consistently responsible for the housing, health, and safety of the infant, and who was also the parent or legal guardian. Infants in foster care were excluded. Consented participants included 1238 (94%) mothers, 79 (6%) fathers, 4 (<1%) grandmothers as legal guardians, and 2 (<1%) other legal guardians. In this article, the term parent will be used to refer to all of these: the 99.5% who were parents and 0.5% who were legal guardians.
Parent Questionnaire
The risk assessment tool for the longitudinal parent study was the parent questionnaire used for this study and was a self-administered 52-item questionnaire, with 32 questions concerning the infant, 18 concerning the parent, and 1 each about the parent's perception of how well the parent takes care of the infant's teeth and/or gums and medical health. These 2 perception questions read: "I do a _________ job taking care of the child's teeth and/or gums," and "I do a _________ job taking care of the child's medical health." Answers for these 2 questions were recorded using an ordinal scale, with response options coded 1 through 5 (excellent = 1, very good = 2, good = 3, fair = 4, and poor = 5).
For the 32 questions regarding the infant, 5 asked about the infant's teeth (ie, any cavities or fillings, use of space maintainers), 7 asked about the infant's tooth care (ie, frequency of brushing teeth, how often is the toothbrush shared), 6 asked about the infant's dietary habits (ie, frequency of bottle, frequency of sugary snacks), 4 were related to parent's behaviors with the infant (ie, sharing food on the same utensil with the infant, kissing the infant on the mouth), 6 focused on professional dental care and health insurance (ie, frequency infant goes to the dentist, dental insurance coverage), 2 were demographic (race, ethnicity), and 2 were about the birth (ie, being born premature by 3 weeks, delivered by C-section).
The 18 questions focusing on the parent included 5 about the parent's own dental health (ie, How often you brush? Do your gums bleed when brushing?), 3 about their eating habits (ie, frequency of eating sugary snacks, frequency of drinking anything other than plain water before going to bed), 4 concerning the parent's own medical/dental care and insurance (ie, frequency of dental check-ups, having health insurance), and 6 demographic questions.
Data Analysis
Preliminary descriptive analyses were completed for all key variables to assess the distribution of responses. The Wilcoxon signed-rank test was used to compare the 2 related assessments of the parent's perception of taking care of the child's: (a) teeth and/or gums and (b) medical health. Spearman correlations assessed the association between the 2 perception variables. One-way analysis of variance was used to compare continuous variable responses across the 3 sites. The Pearson chi-square test was used to compare discrete variable responses across the 3 sites.
The relationships between parents' perceptions of taking care of their infants' teeth and each associated factor were tested using the Cochran-Mantel-Haenszel option in the SAS FREQ procedure, adjusted for the 3 recruitment sites. The dependent variable was based on the question asked of the parent: "I do a ____ job taking care of the child's teeth and/or gums." Potential associated factors were categorized into 2 categories depending on the types of responses (yes vs no/don't know; daily vs weekly/monthly/never; 3 or more times a day/1 or 2 times a day vs weekly/monthly/ never; twice yearly/yearly vs only when in pain/every other year/never). Household income was divided into 2 groups (<$40 000/≥$40 000). Because the dependent variable had 5 levels, a homogeneity test across the 3 different sites was conducted using the SAS CATMOD procedure, and we fitted a log-linear model and tested the 3-way interactions among the outcome, the individual associated factors, and the sites using the likelihood ratio test. 8 A multivariable prediction model was built to examine the relationships between the outcome variable, the quality of job for the infant's teeth and/or gums, and the associated factors. The outcome variable was dichotomized into 2 categories, excellent/very good/good versus fair/poor, having an 86%/14% split in responses. The SAS GLIMMIX procedure was used to account for the correlation of subjects within sites. The site effects were specified as the random intercepts in the model. Each of the potential associated factors initially was examined individually. The significant (P < .10) variables from the univariate models were put into the multivariable model. A manual backward selection method was used to remove those nonsignificant variables until all variables were statistically significant (P < .05).
Positive coefficients indicate that higher values of the predictor variable are associated with a better outcome. All analyses were performed using SAS version 9.3 (SAS Institute Inc, Cary, NC).
Results
A total of 1326 participants were enrolled in the study; 3 did not complete the first visit, leaving 1,323 participants: 432 from Duke, 543 from IU, and 348 from UI. The majority of the parents were female (94%), with a mean age of 28.7 years (see Table 1 ). Half of the infants were male (51%), with a mean age of 11.4 months. Half of the parents self-identified as white (49%), 40% Black/African American, and 11% Hispanic. Race and ethnicity provided by the parent for infants were similar to those of the parents. Forty-nine percent of the parents reported an annual household income of less than $40 000. No significant differences were found in either the parental perceptions of their job taking care of the infant's teeth and/or gums or of their job taking care of the infant's medical health, when comparing subjects across the 3 sites, when adjusted for the demographic (gender, age, race, and ethnicity) and household income responses.
Of the 1323 parents, 283 (21.4%) perceived they did an excellent job of both taking care of both the infant's oral and medical health. Of the 1323 parents, 896 (67.7%) perceived they did an excellent job of taking care of the infant's medical health, 350 (26.5%) a very good job, 71 (5.4%) a good job, 6 (0.4%) a fair job, and no one reported they did a poor job (see Table 2 ). In contrast, 292 (22.1%) perceived they did an excellent job of taking care of the infant's teeth and/ or gums, 402 (30.4%) a very good job, and 443 (33.5%) a good job, 149 (11.2%) a fair job, and37 (2.8%) a poor job. Thirty-four percent reported the same level of perception of care for medical and oral health. The percent agreement per the 5 answer choices for both perception questions was highest at 21.4% for the excellent category followed by very good at 8.6%, good at 3.6%, and fair at 0.4% (see Table 2 ). Sixty-five percent of the parents perceived the care of their infant's medical health was better than their care of the teeth and/or gums compared to only 0.9% of parents who thought their care of oral health was better. The median for parents' perception of their job taking care of the infant's medical health was 1.0 (interquartile range, 1.0-2.0), and the median for parent's perception of their job taking care of the infant's teeth and/or gums was 2.0 (interquartile range, 2.0-3.0) on the scale of 1 to 5; the distribution of these 2 scales was skewed. Although the 2 perception variables correlated significantly at r (s) = 0.35 (P < .0001), there was a statistically significant difference with parents' perceptions of care for their infants' medical health better than their perceptions of care for the infants' teeth and/or gums (P < .0001).
Many factors, such as daily brushing of the infant's teeth and use of toothpaste, including demographic characteristics and provision of oral health care, were associated with the parents' perceptions of their job taking care of the infants' teeth and/or gums (see Table 3 ). Parents who reported eating sugary snacks between meals less often than daily were more likely to perceive that they did an excellent, very good, or good job of caring for the infant's teeth and/or gums. Similarly, parents who visited their health care provider and got dental check-ups annually or twice annually were more likely to perceive they did an excellent, very good, or good job (see Table 3 ). Testing homogeneity across sites indicated no significant differences in perceptions of taking care of their infant's teeth and/or gums by infant study risk factors across the 3 different sites.
The multivariable PROC GLIMMIX model shows parents who perceived they provided excellent/very good/ good care for the infants' teeth and/or gums were more likely to brush the infant's teeth daily, use toothpaste daily, clean inside the infant's mouth and/or gums daily, and not let the infant have something other than water after brushing and prior to bedtime (see Table 4 ). Also, those with infants having Medicaid or State Insurance, parents not eating sugary snacks frequently, and parents getting dental checkups at least annually were likely to perceive that they provided excellent/very good/good care for their infant's teeth and/or gums. Ten other factors significant in the bivariate analyses were not confirmed in the multivariable analysis.
Discussion
Many parents perceived that they take better care of their infant's medical health than they do of their infant's teeth and/or gums. Each system of the body affects other systems; it is important that parents are educated to recognize that all the body's systems are inter-related. As noted by the World Health Organization, oral health affects one's general health and can change what people eat, how they talk, and their quality of life. 9 In this study, most parents rated provision of their infant's medical health better than their provisions for their teeth and/or gums. In another study that surveyed 707 parents of 8-year-old children, parents rated their children's overall health to be superior to their oral health. 10 In the 2011-2012 US National Survey of Children's Health, 11 84% of the parents rated their child's health (0-17 years of age) as excellent/very good, while 84% of parents also rated their 10-to 18-month-old's overall health as excellent/very good in the National Survey of Early Childhood Health. 12 This compares with 94% of parents in the present study rating their perception of taking care of their child's medical health as excellent/very good, but only 43% rating their perception of taking care of their child's teeth and/or gums as excellent/very good.
In our study, the parent's actual provision of good oral care for their infants correlated with the perception good oral health care. Those who reported not brushing their infant's teeth on at least a daily basis, using toothpaste, cleaning the oral cavity, or allowing ingestion of milk or sugared beverages at bedtime were more likely to perceive their job of taking care of the teeth and/or gums as poor.
Interestingly, the use of dental services by the parent has close ties to the parental perception of the infant's oral health and or medical care. 13, 14 Our data indicates that a parent having at least annual dental professional care was associated with having a more positive perception of their ability to maintain their infant's oral health. This is of importance as data from other investigations indicate that the frequent use of professional dental services by the caregiver was a predictor of the infant receiving such services. [13] [14] [15] For those parents who do not receive regular dental care, the infant should be considered at risk. 13 At present, there is little published data regarding parental perceptions of the oral health of children as young as those in our current study. A study of 478 parents who were asked to categorize their child's oral health as better or worse than that of other children of similar age found that parents who perceived their child's oral health was worse or equal to the other children's oral health reported a lower frequency of tooth brushing when compared with those who possessed a more positive perception. 16 Other studies focusing on parents' perceptions of oral health have focused on children receiving special education in school 5,10 and minority groups. 17 A higher percentage of parents of children with special health care needs reported that their children had fair to poor dental health, even though they had dental coverage for preventive care, compared with parental reports of children without special health care needs. 5 The same findings were reported by Butani and colleagues 10 as Kenney and colleagues. 5 In a study of 885 low-income African American caregivers, 21% rated their children's oral health as fair to poor. For those children whose caregivers rated their oral health as poor, there was a significant association with caries for that child. 17 For health care providers, emphasizing good oral health behaviors and teaching the basics is important, especially for those patients (parents) who do not demonstrate those good behaviors. It is important to ask the questions, "Do you brush your infant's teeth daily?" and "Do you brush your infant's teeth with toothpaste?" Unfortunately, the costs of dental visits and oral hygiene products can be factors in one's undertaking to practice good oral health behaviors. In the past, few medical plans included coverage for dental expenses, which were mainly covered through separate policies; further, dental insurance coverage was much less prevalent than medical insurance in the United States. 18 The Affordable Care Act has offered health insurance to millions of Americans and provided more choices for dental benefits, but the cost for dental insurance could still be prohibitive for many families. 19 Limitations of this study are that no educational level question was asked of the parents and that the entire study relies on self-reported data. Strengths of this study are that it was conducted at three different sites and had external monitoring of data management and entry. This study provides new information regarding parents' own oral health care and their infants' oral health care in relation to their perceptions of how well they provide oral and medical health care for their children.
Conclusions
Good health is attained largely through one's health habits; good oral health is achievable through specific health habits that are practiced conscientiously, that is, brushing teeth with fluoridated toothpaste, routinely having dental examinations, and avoiding eating after brushing teeth and prior to sleep. Parents are important roles models that a child can have for learning good oral health habits. Those parents in this study who indicated poor oral health habits for themselves and their infants, also perceived their job of taking care of the infants' teeth and/or gums was fair/poor. Two-thirds of the parents perceived that they provided better care of their infants' medical health than their infants' oral health. Reasons for this warrant further study. Determining if perceptions should be similar warrants further study. The findings in this study suggest that parents who provide good infant oral health care are more likely to perceive they provide good care, and this agrees with previous studies reporting that parents' perceptions are a good indicator of their children's oral health. 17 
